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PURPOSE: To provide a sight recovery training 
device for displaying an image never tiring a trainee. 
CONSTITUTION: A sight recovery training device 16 
has a longitudinally movable LCD panel within a 
device body 20. On the LCD panel, an animation 
image including a target which is vertically and 
horizontally moved, and changed in size is displayed. 
The target seen through oculars 32L, 32R is three- 
dimensionally moved. An image having a sense of 
distance and a sense of reality and never tiring a 
trainee can be displayed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By seeing the image (70L, 70R) formed by equipment (10) In the regaining-eyesight 
training equipment (10) which enabled it to perform regaining-eyesight training An image display 
means to display the background of a target (38L, 38R) and this target (38L, 38R) (30L, 30R), An 
image migration means to change optically the optical distance (L) between the eyeballs (2L, 2R) 
which gaze at the above-mentioned target (38L, 38R) and this target (38L, 38R) to a long distance or 
a short distance (140), Regaining-eyesight training equipment characterized by having an animation 
supply means (12) to supply as an animation the above-mentioned target (38L, 38R) and the above- 
mentioned background which the above-mentioned image display means (30L, 30R) displays to the 
above-mentioned image display means (30L, 30R). 

[Claim 2] The above-mentioned animation supply means (12) is regaining-eyesight training 
equipment according to claim 1 characterized by having an acceptance means (12a) to accept an 
entemal memory means (16 18) by which the above-mentioned animation for this animation supply 
means (12) to supply is memorized beforehand, and an animation playback means (12b) to 
reproduce the above-mentioned animation which the above-mentioned enternal memory means (16 
18) has memorized. 

[Claim 3] The above-mentioned animation supply means (12) is regaining-eyesight training 
equipment according to claim 2 characterized by having further a control signal playback means 
(12b) to reproduce the image migration control signal (58L, 58R) with which the above-mentioned 
entemal memory means (16 18) controls actuation of an above-mentioned image migration means 
(140) by which it has memorized corresponding to the above-mentioned animation. 
[Claim 4] The above-mentioned animation supply means (12) is regaining-eyesight training 
equipment according to claim 2 or 3 characterized by having further a sound signal playback means 
(12b) by which the above-mentioned enternal memory means (16 18) reproduces the sound signal 
memorized corresponding to the above-mentioned animation, and a voice offer means (14) to 
provide a trainer with the voice which this voice playback means (12b) reproduced. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to regaining-eyesight training equipment. 
[0002] 

[Description of the Prior Art] The fall of eyesight accommodation functions, such as myopia and 
long sight, may be recoverable to an all seems well with suitable training. Therefore, the various 
regaining-eyesight training equipments for recovering an eyesight accommodation function are 
offered. 

[0003] As such regaining-eyesight training equipment, a slide image is formed in the interior of 
equipment, an ocular is arranged between this slide image and a trainer's eye, and there is equipment 
from which the optical path length between the virtual-image locations of a slide image and a 
trainer's eyes which are optically formed with this ocular (it is called the following and "optical 
distance") was made to change, for example. In this equipment, a trainer can perform functional 
recovery training of the ciliary body which doubles a far and near focus by looking into the slide 
image in equipment and seeing the slide image from which optical distance changes to a long 
distance and a short distance by turns. With this equipment, if a trainer will not double a focus with a 
slide image in case a trainer looks at a slide image, the effectiveness of training is not acquired. That 
is, a trainer has to concentrate cautions on a slide image and has to look at a slide image firmly. 
[0004] However, since the contents of a display itself are the static images not changing even if 
distance changes the slide image formed in the interior of this equipment, a trainer is bored 
immediately and will tend to be in the condition of merely seeing the slide image aimlessly, without 
doubling a focus. It may stop looking at a slide image especially in the case of a child. Therefore, 
sufficient training effectiveness may not be acquired. 
[0005] 

[Problem(s) to be Solved by the Invention] Therefore, the technical technical problem which should 
solve this invention is offering the image with which a trainer's is looking and does not get bored, 
and offering the regaining-eyesight training equipment which heightened the training effectiveness. 
[0006] 

[Means for Solving the Problem and its Function and Effect] In order to solve the above-mentioned 
technical technical problem, according to this invention, the regaining-eyesight training equipment 
of the following configurations is offered. 

[0007] That is, this regaining-eyesight training equipment is equipment which enabled it to perform 
regaining-eyesight training by seeing the image formed by equipment. This equipment is equipped 
with an image migration means to change optically the optical distance between an image display 
means to display the background of a target and this target, and the eyeball which gazes at the above- 
mentioned target and this target to a long distance or a short distance, and an animation supply 
means to supply as an animation the above-mentioned target and the above-mentioned background 
that the above-mentioned image display means displays to the above-mentioned image display 
means. 

[0008] In the above-mentioned configuration, when there is no optical system, such as a lens and a 
mirror, between the eyeballs which gaze at a target and this target, it describes above. "Optical 
distance" It becomes an actual distance between the eyeballs which gaze at a target and this target. 
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Moreover, when optical system, such as a lens and a mirror, has been arranged between the eyeballs 
which gaze at a target and this target, the optical path length between the virtual-image location of a 
target and the eyeball which gazes at this target becomes this optical distance as mentioned above, 
the above-mentioned optical distance "It is made to change optically". **** — the property of the 
optical system arranged between not only when actually moving the above-mentioned target and 
changing the above-mentioned optical distance, but a target and a trainer's eyeball is changed, and 
the above-mentioned optical distance may be changed For example, the location of optical system 
and a direction are changed or cases, such as changing a focal distance, are included. 
[0009] In the above-mentioned configuration, an image display means displays the image of a target 
and a background. An image is an animation supplied by the animation supply means. Therefore, it 
can be displayed that a target moves two-dimensional in the inside of a screen. As for the displayed 
image, far and near change of the optical distance is carried out by the image migration means. 
Therefore, it can be displayed that a target moves in three dimension. 

[0010] In the above-mentioned configuration, a background does not necessarily need to seem to be 
located behind a target and a part or all of a background may seem to be in the same location as a 
target, or a front location. Moreover, although it is desirable to display only one target since the 
number of the targets usually used at a stretch as a target at which it gazes is one, two or more targets 
may be displayed. 

[001 1] An image migration means may move the image itself. Or as mentioned above, optical 
system, such as a lens and a mirror, may be arranged between an image and a trainer's eyeball, and 
the optical property of this optical system may be changed to it. 

[0012] The animation supplied by the animation supply means may be generated by the animation 

supply means if needed, even if ****** 0 f an animation supply means is beforehand memorized by 
****** 

[0013] In the above-mentioned configuration, by giving relevance to a background and the contents 
of a display of a target, and a target's having the specific character, attaching change, and moving a 
target in three dimension, a sense of reality, narrativeness, unexpected nature, etc. are given to the 
motion of a target to a background, and a regaining-eyesight trainer's interest can be drawn 
continuously. 

[0014] Therefore, this regaining-eyesight training equipment can offer the image with which a 
trainer is looking and does not get bored, and can heighten the training effectiveness. 
[0015] Preferably, the above-mentioned animation supply means is equipped with an acceptance 
means to accept an enternal memory means by which the above-mentioned animation is memorized 
beforehand, and an animation playback means to reproduce the above-mentioned animation which 
the above-mentioned enternal memory means has memorized. 

[0016] In the above-mentioned configuration, the animation which the enternal memory means has 
memorized is reproduced by the animation regeneration means, and the image is displayed. If the 
enternal memory means of the same contents of storage is used, the display of the same image is 
repeatable. 

[0017] If it follows, for example, the enternal memory means according to a trainer's symptom and 
age is prepared, a suitable image can be displayed according to a trainer and actuation will become 
easy. 

[0018] Preferably, the above-mentioned animation supply means is further equipped with a control 
signal playback means by which the above-mentioned enternal memory means reproduces the image 
migration control signal memorized corresponding to the above-mentioned animation. An image 
migration control signal controls actuation of the above-mentioned image migration means. 
[0019] While the animation memorized by the enternal memory means is displayed by the above- 
mentioned configuration, by it, an image migration means changes the optical distance of a target 
based on the image migration control signal memorized by the enternal memory means. Therefore, a 
target moves in three dimension based on the contents of storage by which the enternal memory 
means was reproduced. 

[0020] Therefore, the contents of training can be easily changed only by using an enternal memory 
means by which the contents of storage differ. 

[0021] Preferably, the above-mentioned animation supply means is further equipped with a sound 
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signal playback means by which the above-mentioned enternal memory means reproduces the sound 

signal memorized corresponding to the above-mentioned animation, and a voice offer means to 

provide a trainer with the voice which this voice playback means reproduced. 

[0022] The above-mentioned configuration enables it to provide a trainer with voice. A trainer can 

be provided with the music corresponding to explanation of the training approach, directions, and the 

display of an image etc. with this voice. 

[0023] 

[Example] The regaining-eyesight training equipment concerning the example of this invention 
shown below drawing 1 -26 is explained to a detail. 

[0024] First, the outline of the whole configuration of the regaining-eyesight training equipment 
concerning the 1st example of this invention is explained based on drawing 1 -5. 
[0025] Drawing 1 is the whole regaining-eyesight training equipment block diagram. Drawing 2 is 
the principle Fig. of image display. Drawing 3 is the example of a display of an image. Drawing 4 is 
the block diagram of regaining-eyesight training equipment. Drawing 5 is the flow chart Fig. of a 
control sequence. 

[0026] As shown in drawing 1 , the eyesight recovery device 10 is constituted by a profile, the body 
20 of equipment, the tripod 21 that supports the body of equipment, the videocassette recorder 12 
connected to the body 20 of equipment, the headphone 14 connected to the videocassette recorder 
12, and the video tapes 16 and 18 which can be reproduced with a videocassette recorder 12. A 
videocassette recorder 12 is equipped with video tape insertion section 12a and video tape playback 
section 12b. 

[0027] By the above-mentioned configuration, video tape playback section 12b of a videocassette 
recorder 12 plays the video tapes 16 and 18 with which it was loaded from video tape insertion 
section 12a, and sends the reproduced video signal to the body 20 of equipment. By the video signal, 
the video image for regaining-eyesight training, i.e., an image, is formed in the LCD panel (after- 
mentioned) with which the interior of the body 20 of equipment is equipped. An image is offered by 
the animation. Corresponding to a symptom, age, etc., a presbyopia and the video tape 16 for 
pseudomyopia, the video tape 18 for myopia, etc. are prepared, and the video tape which recorded 
the image can offer the image according to the purpose now by exchanging video tapes 16 and 1 8. 
[0028] The end of the body 20 of equipment can be equipped with the oculars 32R and 32L of a 
right-and-left pair, and a trainer can look into through these oculars 32R and 32L the image formed 
in the interior of the body 20 of equipment at it. Since the body 20 of equipment is supported with 
the tripod 21, the body 20 of equipment can be arranged to four-directions freedom, and a trainer can 
look into an image with the relaxed posture. 

[0029] An image includes the target used as the target at which a trainer gazes, and a background. A 
target moves vertically and horizontally within the LCD panel which displays an image during 
training. Moreover, the LCD panel itself is moved forward and backward to the body 20 of 
equipment, and the optical distance between a target and a trainer is changed suitably. That is, a 
target moves in three dimension. 

[0030] Moreover, the voice corresponding to an image is also recorded on video tapes 16 and 18. 
Video tape playback section 12b of a videocassette recorder 12 is reproduced, and a trainer is 
provided also with this voice from headphone 14. It is the music corresponding to explanation of for 
example, the training approach, directions, and an image in voice etc. 

[0031] As shown in drawing 2 , the profile configuration of the interior of the body 20 of equipment 
is carried out. That is, the oculars 32L and 32R of a right-and-left pair, the LCD panels 30L and 30R 
of a right-and-left pair, the diffusion plate 26, and the lamps 22L and 22R of a right-and-left pair are 
arranged by this order as **** inside from the outside of the body 20 of equipment at an optical axis 
on either side, respectively. Lamps 22L and 22R have reflecting plates 24L and 24R, respectively. A 
gobo 28 is arranged between opticals axis on either side, a left eye looks at only left-hand side LCD 
panel 30L, and a right eye looks at only right-hand side LCD panel 3 OR. To the body 20 of 
equipment, the LCD panels 30L and 30R are movable in **** to the optical axis of an ocular in one, 
and other parts are in a fixed position to the body 20 of equipment. 

[0032] By the above-mentioned configuration, the beam of light from Lamps 22L and 22R 
penetrates the diffusion plate 26, serves as the diffused light, and illuminates the LCD panels 30L 
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and 30R from a tooth back. A trainer can look into through oculars 32L and 32R the image formed 
by the LCD panels 30L and 30R illuminated from the tooth back. Oculars 32L and 32R form an 
image (virtual image) in the location distant from the actual location of the LCD panels 30L and 30R 
optically. That is, the location of the virtual image of the image formed by the LCD panels 30L and 
3 OR turns into a location distant from the location of the actual LCD panels 30L and 3 OR. Therefore, 
even if the body 20 of equipment is small, an image (virtual image) can be optically formed in a long 
distance. If the LCD panels 30L and 30R are moved to an optical axis forward and backward as **** 
to the body 20 of equipment, it will change to a long distance from a short distance, the optical path 
length, i.e., the optical distance, between an image (virtual image) and an eyeball. 
[0033] An image is displayed as shown in drawing 3 . That is, scenery, i.e., a background image, is 
formed over the whole abbreviation for each screen 34 of the LCD panels 30L and 30R. Moreover, 
one image (target 36F or 36 Ns) is formed in some screens 34. Targets 36F and 36N move within the 
limits of a screen 34 vertically and horizontally. For example, it moves to the location of 36 Ns of 
signs from the location of sign 36F. 

[0034] Preferably, Targets [ 36F and 36N ] magnitude is small like [ when the LCD panels 30L and 
30R are in a long distance side (i.e., when optical distance is long) ] sign 36F, and when it is in a 
short distance side (i.e., when optical distance is short), it is enlarged like 36 Ns of signs. By this, 
Targets [ 36F and 36N ] depth perception becomes more realistic. In addition, although it is formed 
so that a background image may usually be visible Targets [ 36F and 36N ] back, it is also possible 
to be formed so that some or all of a background image may be ahead visible from a target. 
Moreover, even if the image of a background is to the point like the image of a target, you may be 
****ing out of the focus according to distance. 

[0035] Next, with reference to the block diagram of the eyesight recovery device 10 shown in 
drawing 4 , a configuration is explained further. 

[0036] That is, a videocassette recorder 12 is connected to headphone 14 and the video signal 
processing circuit 40. The video-processing circuit 40 is connected to the LCD drive circuits 44L and 
44R of a right-and-left pair, and CPU42. The LCD drive circuits 44L and 44R of a Uichi Hidari pair 
are connected to the LCD panels 30L and 30R, respectively. CPU42 is connected to the start switch 
46, the motorised circuit 48, and the back light control circuit 50. The back light control circuit 50 is 
connected to the back lights 22L and 22R, i.e., the lamps, of a right-and-left pair. Furthermore, each 
part of regaining-eyesight training equipment 10 is equipped with the AC/DC power unit 52 which 
supplies a power source. 

[0037] When a videocassette recorder 12 plays video tapes 16 and 18 by the above-mentioned 
configuration, while a sound signal is sent to headphone 14, the video signal of NTSC system is sent 
to a digital disposal circuit 40. The video signal for displaying two LCD images and various kinds of 
control signals are included in this video signal. 

[0038] The video signal processing circuit 40 processes a video signal, separates and compounds a 
picture signal on either side from a video signal, and sends it to the LCD drive circuits 44L and 44R 
on either side. Moreover, the video signal processing circuit 40 digitizes the diopter signal included 
in a video signal, the brightness signal of a lamp, and a flashing mode signal, and transmits them to 
CPU42 with a synchronizing signal. 

[0039] The LCD drive circuits 44L and 44R send the driving signal which drives the ** LCD panels 
30L and 30R to the LCD panels 30L and 30R with the picture signal from a digital disposal circuit 
40. 

[0040] CPU42 controls ON/OFF of the whole equipment by the signal from the start switch 46. 
Moreover, based on the diopter signal from a digital disposal circuit 40, CPU42 computes the target 
position of the LCD panels 30L and 30R, and sends target-position information to the motorised 
circuit 48. Moreover, CPU42 sends the brightness control information of Lamps 22L and 22R to the 
back light drive circuit 50 based on the brightness signal and flashing mode signal from a digital 
disposal circuit 40. 

[0041] The motorised circuit 48 drives a motor 49 based on target-position information, and moves 
the LCD panels 30L and 30R forward and backward. 

[0042] The back light control circuit 50 adjusts the brightness of Lamps 22L and 22R based on 
brightness control information. 
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[0043] the flow chart which shows the regaining-eyesight training equipment 10 of the above- 
mentioned configuration to drawing 5 — like — a profile — it operates. 

[0044] That is, in step #202, regaining-eyesight training equipment 10 waits to turn on the start 
switch 46. If the start switch 46 is turned on, in step #204, it will wait to supply a video signal from a 
videocassette recorder 12. And supply of a video signal inputs into CPU42 the diopter signal 
included in a video signal, a brightness signal, and a flashing mode signal through a digital disposal 
circuit 40 in step #206. And in step #208, CPU42 drives a motor 49 through the motorised circuit 48 
based on a diopter signal, and moves the LCD panels 3 OR and 30L to a predetermined location. 
Furthermore, in step #210, CPU42 controls the brightness of Lamps 22R and 22L through the back 
light control circuit 50 based on a brightness signal and a flashing mode signal. 
[0045] The eyesight equipment recovery device 10 of the above-mentioned configuration is further 
explained to a detail. 

[0046] First, processing of the video signal by the digital disposal circuit 40 is explained to a detail 
based on drawing 6 -10. 

[0047] Drawing 6 is the wave form chart of a video signal. Drawing 7 is the block diagram of image 
display. Drawing 8 is the wave form chart of a picture signal. Drawing 9 is the detail circuit diagram 
of a digital disposal circuit 40. Drawing 10 is the timing chart of signal processing. 
[0048] As shown in drawing 6 , each frame signal 55 of a video signal 53 includes two field signals 
56L and 56R classified by the synchronizing signal 54. In the video signal of general NTSC system, 
two field signals 56L and 56R are equivalent to two interlaced-scanning signals about one image, 
and express one image as two field signals 56L and 56R. That is, one image is reproduced by one 
frame signal 55. 

[0049] On the other hand, in this regaining-eyesight training equipment 10, each field signals 56L 
and 56R are used in order to display two images of the individual according to right and left. That is, 
one field signal 56L is used for left-hand side LCD panel 30L between two field signals 56L and 
56R included in each frame signal 55, and field signal 56R of another side is separately used for 
right-hand side LCD panel 30R, respectively. 

[0050] Specifically, the field signals 56L and 56R on either side are first separated from the video 
signal 53 shown in drawing 6 . And as shown in drawing 8 , picture signal 57L for left is 
compounded by repeating left field signal 56L twice, and considering as 1 field signal. Similarly, 
picture signal 57R for right is compounded by repeating right field signal 56L twice, and considering 
as 1 field signal. 

[0051] As shown in each field signals 56L and 56R at drawing 6 R> 6, control signals 58L and 58R 
are included in the part of predetermined die length from the synchronizing signal 55. These control 
signals 58L and 58R are included also in the picture signals 57L and 57R on either side, respectively, 
as shown in drawing 8 . Therefore, when an image on either side is formed using picture signals 57L 
and 57R as it is, the part which is not an original image, i.e., the part equivalent to control signals 
58L and 58R, will be displayed. 

[0052] Then, the image formed based on a video signal 53 is displayed like drawing 7 . That is, a 
part is covered for the LCD display frames 60L and 60R with the screen frames 62L and 62R, and 
the image display part 64 corresponding to control signals 58L and 58R is hidden with the screen 
frames 62L and 62R. Therefore, in screen frame 62L and 62R, only an original image is displayed 
among the images displayed in LCD display frame 60L and 60R by the picture signals 57L and 57R 
on either side, respectively. 

[0053] The digital disposal circuit 40 which processes a video signal 53 is constituted as shown in 
drawing 9 . That is, a digital disposal circuit 40 contains A/D-converter 41a, memory 41b, D/A- 
converter 41c, switch 4 Id, and timing control circuit 41e. Parallel connection of the input of a video 
signal is carried out to the picture signal systems 40L and 40R on either side, timing control-system 
40T, and control signal system 40S. 

[0054] In the picture signal systems 40L and 40R on either side, direct continuation of the video 
signal is carried out to switch 4 Id A contact. On the other hand, a video signal is connected to switch 
41 d B contact through A/D-converter 41a and memory 41b by which the series connection was 
carried out, and D/A-converter 41c. Picture signal system 40L on either side and a 40R switch 41 d 
output are connected to the LCD drive circuits 44L and 44R, respectively. 
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[0055] A video signal is connected to timing control circuit 41 e in timing control-system 40T. The 
output terminals Rl, Wl, R2, W2, SW1, and SW2 of timing control circuit 41e are connected to the 
input terminals Rl, Wl, R2, and W2 of memory 41b of the picture signal systems 40L and 40R on 
either side, and the switch 41 d input terminals SW1 and SW2, respectively. Moreover, the 
synchronizing signal from timing control circuit 41e is connected to CPU42 (refer to drawing 4 ). 
[0056] In control signal system 40S, a video signal is connected to A/D-converter 41a, and the 
output of A/D-converter 41a is connected to CPU42 (refer to drawing 4 ). 

[0057] In the above-mentioned configuration, A/D-converter 41a digitizes a video signal. Memory 
41b memorizes the digitized data. D/A-converter 41c analog-izes the digital data from memory 41b. 
Switch 4 Id based on the timing signal from timing control circuit 41e, an output is switched between 
A contact and B contact. Timing control circuit 41 e sends the timing signal and synchronizing signal 
which control actuation of each element to memory 41b, switch 4 Id, and CPU42 (refer to drawing 
4 ) based on a video signal. 

[0058] When switch 41 d is made into A contact side by the timing signal from timing control circuit 
41e, a video signal is outputted to the LCD drive circuits 44L and 44R as it is. Timing control circuit 
41e makes a high Rl or R2 terminal of memory 41b, and makes memory 41b memorize a video 
signal at this time. 

[0059] On the other hand, when switch 4 Id is made into a B contact side by the timing signal from 
timing control circuit 41e, timing control circuit 41 e makes a high Wl or W2 terminal of signal 
memory 41b, and makes the contents memorized by memory 41b output to the LCD drive circuits 
44L and 44R through D/A-converter41c and switch 4 Id. 

[0060] In timing control circuit 41e, the control timing of the timing signal about left picture signal 
system 40L SW1, Rl, and Wl, i.e., terminals, and the timing signal about right picture signal system 
40R SW2, R2, and W2, i.e., terminals, serves as an opposite phase, as shown in the timing chart 
shown in drawing 10 . 

[0061] Next, the internal configuration of the body 20 of equipment of regaining-eyesight training 
equipment 10 is explained to a detail based on drawing 1 1 and 12. 

[0062] Drawing 1 1 is the decomposition perspective view of the body 20 of equipment. Drawing 12 
is the important section perspective view of the internal configuration of the body 20 of equipment. 
[0063] As shown in drawing 1 1 , the body 20 of equipment is equipped with the display unit 120 
contained inside a profile, the arm top cover 102 divided up and down and a discharge ring 104, and 
an arm top cover 102 and a discharge ring 104, a printed circuit board 114, and the AC unit 1 10. A 
discharge ring 106 has the tripod seat 108 for attaching a tripod 21 (referring to drawing 1 ). The 
display unit 120, the AC unit 110, and the video input terminal 1 12 are connected to a printed circuit 
board 1 14. A printed circuit board 114 has a switch 46, and the switch cover 104 which projects 
outside from 102h of switch holes of an arm top cover 102 engages with this switch 46. The display 
unit 120 contains the lamp holder 130 attached in the display unit base plate 122, the motor unit 140 
(refer to drawing 12 ), the LCD holder 150, and a lens holder 160. When the display unit 120 is 
incorporated between an arm top cover 102 and a discharge ring 106, the oculars 32L and 32R of a 
lens holder 160 are exposed outside from the body 20 of equipment. 

[0064] The display unit 120 is constituted as shown in drawing 12 . That is, while a lamp holder 130, 
the motor unit 140, and the LCD holder 150 are attached in the interior of the profile KO typeface- 
like display unit base plate 122, a lens holder 160 is attached in the disconnection side front end 125 
of the display unit base plate 122. 

[0065] The LCD holder 150 is attached in two slide shafts 151 attached in cross-direction parallel in 
the interior of the display unit base plate 122 free [ sliding ]. The slide shaft 151 is arranged up and 
down, in order to make small backlash of the vertical direction of the LCD holder 150. The slide 
guide section 153 by which the slide shaft 151 is inserted in the upper part and the lower part of the 
LCD holder 150 is formed. This slide guide section 153 is long enough, and its part which ****s on 
the slide shaft 151 is also long enough. Therefore, the backlash of right and left of the LCD holder 
150 has decreased. The LCD holder 150 is fixing from back the LCD panels 30L and 30R (not 
shown) contained by the interior with the LCD pressure plate 152. A gobo 28 is formed in the front 
face, and, as for the LCD holder 150, projection 154 is formed in the upper part. 
[0066] The motor unit 140 is attached in the inferior surface of tongue of the upper wall 123 of the 
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display unit base plate 122. The driving shaft 142 of the motor unit 140 extends in parallel with the 
slide shaft 151, and **** is formed in the peripheral face. This screw thread engages with the 
projection 154 of the LCD holder 150. And the LCD holder 150 moves forward and backward in 
accordance with the slide shaft 151 by rotation of the driving shaft 142 of the motor unit 140. 
[0067] The lens holder 160 holding oculars 32L and 32R is fixed to the front end 125 of the display 
unit base plate 122. 

[0068] A lamp holder 130 is a cube type configuration, and a front face is equipped with the 
diffusion plate 26, and it equips a rear face with the lamp adapter plate 132. The lamp adapter plate 
132 is equipped with Lamps 22L and 22R and the reflecting plates 24L and 24R of a right-and-left 
pair, and if an adapter plate 132 is attached in a lamp holder 130 from back as an arrow head 133 
shows, Lamps 22L and 22R and the reflecting plates 24L and 24R on an adapter plate 132 will be 
contained inside a lamp holder 130. The lamp holder adapter plate 124 and a switch 126 are formed 
in the posterior wall of stomach 127 of the display unit base plate 122. If a lamp holder 130 is 
inserted in the interior of the display unit base plate 122 from a longitudinal direction as shown in an 
arrow head 131, it will be attached in the lamp holder adapter plate 124. And a switch 126 is a switch 
for setting up the initial valve position of the LCD holder 150 so that it may mention later. 
[0069] Next, the control approach of the image which regaining-eyesight training equipment 10 
forms is explained in detail based on drawing 13 -23. 

[0070] Drawing 13 -15 are the explanatory view of the control approach of image display. Drawing 
16 -17 are a control pattern Fig. according to the training purpose. Drawing 19 is the control flow 
chart Fig. of image display. Drawing 20 is the explanatory view of the image display which gives 
parallax. Drawing 21 is the explanatory view of the image display approach of giving congestion. 
Drawing 22 is the explanatory view of other image display approaches of giving congestion. 
Drawing 23 is the explanatory view of the image formed by the image display approach of drawing 
22 . 

[0071] First, the control approach of changing the diopter of an image is explained based on drawing 
13 (I). Drawing 13 (I) expresses a diopter to an axis of ordinate, and expresses time amount with an 
axis of abscissa. 

[0072] A diopter is defined by the inverse number of the optical distance L between the virtual- 
image location of an image and a trainer's eyeballs 2R and 2L which are formed by the LCD panels 
30L and 30R (a unit is meter). As optical distance, using a negative value, a virtual-image location 
computes a diopter using a forward value at the time of the front from Eyeballs 2R and 2L, when that 
is not right (in this case, an image turns into a real image). That is, as for a diopter, a virtual-image 
location is defined by -1/L from Eyeballs 2R and 2L at the time of the front. The unit of a diopter is a 
diopter. Optical distance L is so short that a diopter of an absolute value is large, when a diopter is 0, 
optical distance L is infinite distance and a forward diopter is equivalent to long sight. 
[0073] A diopter is changed like the control pattern shown in drawing 13 (I) by moving the LCD 
panels 30L and 30R forward and backward, and changing optical distance L. 
[0074] That is, drawing 13 (I) shows the control pattern which moves the LCD panels 30L and 30R 
greatly to order, i.e., ****, makes the range of fluctuation small gradually at first, and is finally made 
into 0 diopter, i.e., infinite distance. The illustrated control pattern is repeated the number of times 
suitably. 

[0075] In the illustrated control pattern, the target passing speed when decreasing a diopter, when 
bringing a target close is relatively quick, and when keeping away a target, the target passing speed 
at the time of making a diopter increase is relatively slow. It is for training by making the 
physiological property of the eyes of the man that this is quicker than the rate to which the rate 
which doubles a focus at a short distance from a long distance doubles a focus with a long distance 
from a short distance suit. 

[0076] Moreover, the target is moved to a forward diopter, i.e., a long-sight equivalent location, 
exceeding 0 diopter, i.e., infinite distance. This is for heightening the training effectiveness. 
[0077] By changing a diopter like the above-mentioned control pattern, recovery training of the 
focus accommodation function by the ciliary body is performed. 

[0078] Next, corresponding to change of a diopter, the control approach of changing the magnitude 
of a target is explained based on drawing 13 (II). Drawing 13 (II) expresses to an axis of ordinate, 
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the magnitude, i.e., the target scale factor, of a target, and expresses time amount with an axis of 
abscissa. The axis of abscissa corresponds with drawing 13 (I). The target scale factor is setting the 
time of 0 diopter, i.e., infinite distance, to 1. 

[0079] A target scale factor is changed in proportion to a diopter like the control pattern shown in 
drawing 13 (II). However, a target scale factor is made into regularity, 1 [ i.e., ], in infinite distance 
and a long-sight equivalent location. That is, a target becomes large, so that optical distance will 
become short and a target will approach a trainer's eyeball, if it puts in another way so that a diopter 
becomes small. 

[0080] Therefore, a target is large by changing a target scale factor by the illustrated control pattern 
in near, and since it is displayed small in the distance, a target image with a sense of reality is 
formed. 

[0081] Next, the control approach of changing parallax corresponding to change of a diopter is 
explained, referring to drawing 13 (HI) and drawing 20 . Drawing 13 (HI) expresses the magnitude 
of parallax to an axis of ordinate, and expresses time amount with an axis of abscissa. The axis of 
abscissa corresponds with drawing 13 (I). Drawing 20 is an example of image display which gives 
parallax. 

[0082] Parallax means that the location of retina image formation will also change relatively if the 
relative location of an eyeball and an external world body moves, and it is a factor important for far 
and near decision of a body. 

[0083] Parallax is given by shifting a close-range view display element by the image on either side. 
For example, in the images 70L and 70R on either side shown in drawing 20 , the location of a close- 
range view display element, i.e., a front river, a tree, a rice field, and a house is shifted right and left. 
On the other hand, a distant view display element, i.e., a crest, clouds, a long distance house, and a 
wooden location are not shifted. 

[0084] Parallax is changed like the control pattern shown in drawing 13 (ITT) corresponding to a 
diopter. That is, it carries out as [ become / parallax / large ], and parallax is not given in infinite 
distance and a long-sight equivalent location, so that a target is near. 

[0085] By changing parallax like the above-mentioned control pattern, the target which a trainer 
looks at has a sense of reality more. 

[0086] Next, how to change congestion corresponding to change of a diopter is explained, referring 
to drawing 13 (IV) and drawing 21 -23. Drawing 13 (TV) expresses the magnitude theta of 
congestion, i.e., the angle of convergence mentioned later, to an axis of ordinate, and expresses time 
amount with an axis of abscissa. The axis of abscissa supports drawing 13 (I). Drawing 21 is the 
explanatory view of the image display approach of giving congestion. Drawing 22 is the explanatory 
view of other image display approaches of giving congestion. Drawing 23 is the explanatory view of 
the image formed by the image display approach of drawing 2222 . 

[0087] Congestion means the function to gather toward the body at which the look of both eyes 
gazes. For example, if it brings close to an eye gradually, making it place and gaze at a clear small 
body to the method of the Chuo Line kickback of the both eyes of those, who can carry out a 
binocular vision, a both-eyes ball will say the function in which it goes to the method of inside along 
with a motion of a body. 

[0088] As shown in drawing 21 , congestion is given by shifting mutually the display positions 39L 
and 39R on LCD panel 30L of the targets 38L and 38R on either side, and 30R inside so that the 
looks 33L and 33R of both eyes 2L and 2R may turn to the inside and may converge it on an 
intersection 37. 

[0089] The looks 33L and 33R of both eyes are calling the include angle theta which crosses at an 
intersection 37 the angle of convergence here. An angle of convergence theta is theta=tan -1 (/(W/2) 
L)x2 by the width of face W of the optical distance L of Targets 38L and 38R, and the eyeballs 2L 
and 2R on either side. It is expressed, for example, W= 60mm ** — if it carries out — a diopter -10 
diopters - namely, - L= 100mm it is — a case - theta=tan-l(/(60/2) 100) x — it is 2 = 33 ". 
moreover, a diopter -5 diopters — namely, — L= 200mm it is — a case — theta=tan-l(/(60/2) 200) x — 
it becomes 2= 17 

[0090] Congestion is changed like the control pattern shown in drawing 13 (IV) corresponding to a 
diopter. That is, it is made for an angle of convergence theta to become large, and an angle of 
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convergence theta may be 0 degree in infinite distance and a long-sight equivalent location, so that a 
target is near. 

[0091] By changing congestion as mentioned above, the target which a trainer looks at has a sense of 
reality more. 

[0092] Congestion is changeable also except the above-mentioned approach. Then, other methods of 
changing congestion are explained below. 

[0093] That is, congestion is changeable by constituting like drawing 22 (I), so that the optical axis 
of oculars 32L and 32R and the LCD panels 30L and 30R may be in agreement with the looks 33L 
and 33R on either side. By this approach, in order to change congestion, the whole optical system of 
the right and left constituted by oculars 32L and 32R and the LCD panels 30L and 30R is leaned 
according to the direction of Looks 33L and 33R. 

[0094] Moreover, as shown in drawing 22 (2), it is possible also by moving only the LCD panels 
30L and 3 OR of each other inside, as arrow heads 35L and 35R show to give congestion. 
[0095] By both of the approaches, in order to change congestion, the locations 39L and 39R of the 
targets 38L and 38R to the LCD panels 30L and 3 OR are not changed, but the location of LCD panel 
30L and the whole 30R is changed. 

[0096] Each comes to show the images 70L and 70R of the right and left displayed by the two 
above-mentioned approaches to drawing 23 . That is, the locations 39L and 39R of a target are 
located to the LCD panels 30L and 3 OR in a fixed location. 

[0097] Next, the control approach which moves a target within screen frame 62L and 62R (refer to 
drawing 7 ) is explained based on drawing 14 . As shown in drawing 14 , the axis of abscissa of the 
screen frames 62L and 62R is set to x, and an axis of ordinate is set to y. Drawing 14 (I) expresses 
the value of an x-coordinate to an axis of ordinate, and expresses time amount with an axis of 
abscissa. Drawing 14 (II) expresses the value of a y-coordinate to an axis of ordinate, and expresses 
time amount with an axis of abscissa. The axis of abscissa of drawing 14 (I) and (II) corresponds. 
[0098] A target is moved to upper right **, upper left **, lower right **, and lower left ** from the 
center s of the screen frames 62L and 62R like the control pattern shown in drawing 14 . 
[0099] By moving a target as mentioned above, a trainer's look can be made to be able to follow 
migration of a target and a look can be moved. 

[0100] Therefore, the musculi bulbi for which an eyeball is made to exercise can be trained, and 
surrounding circulation promotion of an eye can be aimed at. Moreover, since a look is not fixed, a 
stimulus is given to a trainer and the fall of concentration is prevented. 

[0101] Next, the control approach of the brightness of an image is explained based on drawing 15 . 
Drawing 15 (I) expresses a diopter to an axis of ordinate, and expresses time amount with an axis of 
abscissa. The brightness of an image is shown on an axis of ordinate by drawing 15 (II), and time 
amount is shown on the axis of abscissa. As for drawing 15 (I) and (II), the axis of abscissa 
corresponds. 

[0102] As shown in drawing 15 , the brightness of an image is in the condition which fixed the 
diopter to 0 diopter, i.e., infinite distance, and changes the brightness of an image, i.e., the brightness 
of Lamps 22L and 22R. A diopter is made into 0 diopter for not being influenced of the so-called 
near reaction. That is, the near reaction is because a pupil will not spread even if it makes an image 
dark if people's physiological property that a pupil becomes small is said and the near reaction 
occurs, when seeing near, so sufficient iris training effectiveness is not acquired. 
[0103] As mentioned above, a stimulus effective for a trainer's iris can be given by changing the 
brightness of the image made into infinite distance. 

[0104] As explained above, the image of regaining-eyesight training equipment 10 is formed by the 
predetermined control pattern about migration of a diopter, the magnitude of a target, parallax, 
congestion, and a target, and the brightness of an image. In case this equipment 10 is actually used, it 
is desirable to form an image by the control pattern which combined each of these control members 
suitably according to the training purpose. 

[0105] That is, an image is formed by control pattern like drawing 16 -18, corresponding to a 
symptom, age, etc. Drawing 16 shows the control pattern in recovery training of a youth's 
pseudomyopia. Drawing 17 shows the control pattern in recovery training of middle and old age 
people's presbyopia. Drawing 1 7 shows the control pattern in recovery training of general myopia or 
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long sight. In drawing 16 -18, in (I), (II) shows the x-coordinate of a target, i.e., the control pattern of 
longitudinal-direction migration, and (III) shows the y-coordinate of a target, i.e., the control pattern 
of vertical directional movement, for the control pattern of migration before and after Diopter 30L 
and 30R, i.e., the LCD panels, respectively. 

[0106] For example, in recovery training of pseudomyopia or a presbyopia, since it is because 
accommodation of the refractive power of a lens does not mainly work well, it trains focusing on far 
and near focus accommodation, i.e., movement of a ciliary body. Therefore, as shown in drawing 16 
and 17, migration of a target is made small with emphasis on training of a diopter. 
[0107] Moreover, as for middle and old age people, the modulation ability of a ciliary body is 
declining compared with a youth. Therefore, in recovery training of middle and old age people's 
presbyopia shown in drawing 17 , compared with the case of recovery training a youth's 
pseudomyopia shown in drawing 16 , change of a diopter is performed slowly. 
[0108] On the other hand, in recovery training of myopia or long sight, it is effective to move the 
surrounding muscles and surrounding ciliary body of an eye uniformly. Therefore, like the control 
pattern shown in drawing 1 8 , while changing a diopter, a target is moved greatly. 
[0109] The control pattern which forms an image is beforehand recorded on video tapes 16 and 18. 
That is, as mentioned above, an animation is formed on LCD panel 30L and 30R, and parallax, 
congestion, and the magnitude of a target and migration are controlled by the picture signal included 
in a video signal 53. On the other hand, the LCD panelL [ 30 ] and 30R order location, i.e., a diopter, 
and the brightness of Lamps 22L and 22R, i.e., the brightness of an image, are controlled by the 
control signals 58L and 58R included in a video signal 53. 

[0110] The image controlled to become the suitable contents of training suitably is offered by 
preparing video tapes 16 and 18 according to a symptom, age, etc., choosing the suitable video tapes 
16 and 18 and reproducing. 

[0111] Next, the control procedure of a diopter and the brightness of an image is explained according 
to the flow chart shown in drawing 19 . 

[0112] Namely, in step #252, CPU42 drives a motor 49 through the motorised circuit 48, returns the 
LCD panels 30L and 3 OR to the location containing a switch 126, and resets them to an initial valve 
position. And in step #254, CPU42 turns on Lamps 22L and 22R through the back light control 
circuit 50. And in step #256, CPU42 reads the diopter signal from a digital disposal circuit 40, and 
converts a diopter signal into a target-position pulse number in step #258. 

[0113] Step # In 260, it judges whether the current location pulse number of the LCD panels 30L and 
30R is in agreement with a target-position pulse number. 

[0114] If not in agreement, in step #264, the size of a current location pulse number and a target- 
position pulse number is compared. 

[0115] When a current position pulse number is smaller than a target-position pulse number, in step 
#266, a motor 49 is driven in the forward direction and the LCD panels 30L and 3 OR are moved 
ahead. And the number of current position PASURU is made to increase in step #268. 
[0116] On the other hand, when the current number of location PASURU is larger than a target- 
position pulse number, in step #270, a motor 49 is driven in the negative direction and the LCD 
panels 30L and 30R are moved back. And a current position pulse number is decreased in step #272. 
[0117] If the number of current position PASURU and the number of target-position PASURU are in 
agreement, in step #262, CPU42 will suspend a motor 49. 

[01 18] After performing the predetermined step of step #260-272 according to the number of current 

position PASURU, and the number of target-position PASURU, in step #274, CPU42 reads the lamp 

brightness signal and flashing mode signal from a digital disposal circuit 40, and controls the 

brightness of Lamps 22L and 22R through the back light control circuit 50. 

[0119] And in step #276, it judges whether it is in flashing mode. Flashing mode is the mode in 

which change an illuminance like drawing 15 R> 5, and a stimulus is given to the iris. 

[0120] If it is not in flashing mode, it will return to step #256. 

[0121] On the other hand, if it is in flashing mode, in step #278, the number of target-position 
PASURU will be set as the number of PASURU corresponding to the location where a diopter 
becomes 0 diopter. And in step #280, a duty ratio is switched and it returns to step #260. 
[0122] In the above-mentioned configuration, an image is surely formed in infinite distance in 
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flashing mode. Therefore, effective movement of the iris can be mistaken and can be made to 
perform that there is nothing. 

[0123] Relevance is given to a background and the contents of a display of Targets 38L and 38R in 
the configuration of the 1st example explained above. By Targets 1 38L and 38R having the specific 
character, attaching change, and moving Targets 38L and 38R in three dimension For example, a 
sense of reality, narrativeness, unexpected nature, etc. are given to the motion of Targets 38L and 
38R to a background, and a trainer's interest can be drawn continuously. 

[0124] Therefore, as the regaining-eyesight training equipment 10 concerning the 1st example can 

see an image, without a trainer getting bored, it can heighten the training effectiveness. 

[0125] Next, the 2nd example further equipped with a means to judge a training achievement degree 

and to display is explained, referring to drawing 24 -26. Drawing 24 is [ a block diagram and 

drawing 26 of an important section block diagram and drawing 25 ] flow chart Figs. Fundamentally, 

since the configuration of the 2nd example is the same as the 1st example, below, it explains only a 

difference. 

[0126] First, a configuration is explained. 

[0127] That is, unlike the 1st example, as shown in drawing 24 , the display unit 120 within the body 
20 of equipment is equipped with half mirrors 90L and 90R, respectively between the LCD panels 
30L and 30R of a right-and-left pair, and oculars 32L and 32R, and it is equipped with CCD cameras 
90L and 90R of a pair so that the reflected image by these half mirrors 90L and 90R can be 
picturized. 

[0128] CCD cameras 90L and 90R on either side are connected to the image-processing circuit 94 as 
shown in the block diagram of drawing 2525 . The image-processing circuit 94 is connected to the 
control microcomputer 96. The diopter positional information from a digital disposal circuit 40 is 
also inputted into the control microcomputer 96. The control microcomputer 96 is connected to the 
mark display means 98. 

[0129] Next, the actuation in the above-mentioned configuration is explained. 

[0130] That is, CCD cameras 90L and 90R picturize Eyeballs 2L and 2R, and a video signal is sent 

to the image-processing circuit 94. The image-processing circuit 94 detects the pupil location of 

Eyeballs 2L and 2R based on a video signal. It is sent to the control microcomputer 96, the 

information, i.e., the pupil positional information, of the detected pupil location. 

[0131] The control microcomputer 96 computes the gaze direction from pupil positional information. 

And based on the target positional information from a digital disposal circuit 40, the amount of gaps 

of the gaze direction over a target is computed. And the quality of the gaze direction is judged by 

whether this amount of gaps is predetermined within the limits. That is, when Eyeballs 2L and 2R 

are able to follow migration of Targets 38L and 38R, it is judged with the gaze direction being in a 

right condition. 

[0132] This judgment counts the count repeat of predetermined, and the right-judged count. Counted 
value is sent to the display means 98. The display means 98 displays the sent counted value. For 
example, the above-mentioned count of a judgment can display the rate of a right judging by full 
marks by considering as 1000 times and displaying counted value by making a single figure below 
into decimal point under the right-judged count. 

[0133] Next, the procedure of the above-mentioned actuation is further explained according to the 
flow chart Fig. shown in drawing 26 . 

[0134] That is, counted value N is set to 0 in step #302. And in step #304, the control microcomputer 
96 judges the quality of the gaze direction by whether the amount of gaps of the gaze direction is 
predetermined within the limits by the pupil positional information from the image-processing circuit 
94, and the target positional information from a digital disposal circuit 40. If it is a right judging, in 
step #306, only 1 will increase counted value N. It progresses to the following step #308, without 
changing counted value N, if it is not a right judging. 

[0135] Step # In 308, it stands by between 1/1000 of the whole training time amount of the time 
amount of die length. A pupil location is sampled 1000 times for every fixed time amount in the 
whole training time amount by this. And in step #310, it judges whether it amounted to whether 
training was completed and or not 1000 times. If it has not completed, it returns to step #304. On the 
other hand, if training is completed, as for the control microcomputer 96, counted value N will be 
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displayed on the display means 98 in step #312. 

[0136] By the above-mentioned configuration, it can judge whether the trainer has followed Targets 
38L and 38R. Furthermore, whenever [ achievement / of regaining-eyesight training ] can be 
evaluated to training termination and coincidence. 

[0137] In addition, this invention is not limited to each above-mentioned example, and can be carried 
out in various modes. 

[0138] For example, in order to change the optical distance of Targets 38L and 38R, the LCD panels 
30L and 30R are fixed to a body 20, and oculars 32L and 32R may be moved, both the LCD panels 
30L and 30R and the oculars 32L and 32R may be moved, or you may make it change further the 
optical property of oculars 32L and 32R, for example, a focal distance. In order to change the 
brightness of an image, a filter suitable between Targets 38L and 38R and Eyeballs 2L and 2R may 
be arranged. Moreover, an animation and a control signal may be offered by other record media, 
such as a laser disk, and CD, VD. Or an image and voice may be made to be generated if needed by 
the computer at any time. Moreover, the contents, a control pattern, etc. of an image which are 
displayed can be constituted in arbitration. Furthermore, not only regaining eyesight but this 
equipment can be used for other purposes, such as improvement in dynamic visual acuity. 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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14. IfTSfW**^*^*"*-*. **'J4 1btt* T 
VZMtZWzT— ^^fHlf-rSc D/AtM4ic 
14* y^EU 4 1 b^^>CDTv^;UT— S» STtP^tt 
4e X-f y^4 1dl4. 5>^«(»I§11»4 1e^t><7) 
5>y«#lC»^5*. AttAfcB*jj[fcfl!>IB-Cttl* 
S«y»it*. 5>^*l»lS)tt4 left, trtll 
#ICg-3£. >^EU41b<b. X-f ^4 1 d<h. CPU 

4 2(H4»iH)fclc. #»*a)lSf**«lwr**-f 5> 

[0058] >^ftljffl|g»4 1 e^*b0^-r S > 

^l:J:otx^ 7f4 i d*<A«jjS«lzS*t*i 

ex*«#l**<D*f^CD«i0gM4L, 4 4 
R|Z£ii*$tLi>o C<D<h£. W 5>*tt«l|§]tt4 1e 
(4. /^E'J 4 1 b<DRi£fcl4R23M J f L £/\-ri::LT. t: 
T-tm^** =t 'J 4 1 blzfBtt£l±£o 
[0059] -S, £ >^*JfflIIslE&4 1 efrb<7)£ 

3= ^^fi^-ICcfe ^4 1 d*<B«*fflfC**L 

5>y«fli!3tt4 1 ef4. (I^^^U 4 1 b 
<OWi^fcl4W23S^^/N-f ICL. U 4 lb|zK«2? 
ftfcft§£. D/Al£J&S§4 1cfccfcl*X>f V^Ar 1 d£ 
fgT. L C D|ilSI°lS& 4 4 L, 4 4 RfCfcfcj^j£i+<£> e 

[0 0 6 0] £>T 5>^*iJ$P[H]&&4 1 elrfclNT. £@J 
«{f-§-^4 O Lt-fcrfr^aSB^SWl, R1. WllCOlNT(D 

^-f «rlffi««^4 0R-r«:t>*4B^s 

W2. R2»W2lC-3l>TC7)^-f £ >^ft^t <0*J«£ -f £ 
>^I4. Ell OlZ7FLfc£>r S>^0O)ck5lc. 

[006 1 ] «*HfKfliM£HIi 0 0)81*1*2 
OttWfflfltjSfzoi^T. Hi 1. 1 2f::go*£. Pfflic 

[0 0 6 2] H11 114. ttB*tt2 0<D#ffi&ttHT?& 

£ 0 in 1 2 14. gi*i*2 oronttftj&DStf&ttH-e 

[00 6 3] hi ilr^fcfca^. SM*f*20(4. ^ 
f&8. ±TI=»fl]$*tfc±*/N— 1 0 2fcWTi)/\-1 
0 4<t. ±t>/t— 1 0 2fccfctfT:kA— 1 04(DP^aJfC 
i|X*ft£;|x£. S^j.-^ hi 20. ^M>hS&1 1 
4. Wl/AClz^ h 1 1 Ot&ffiX&o T2j/\— 1 

0 6f4. =M2 1 (Hi#H)Sflfcy{*lt*fcftO!> = lBlffi 

1 0 8^« o ^'j>k*«i i 4ici4. a^n-^ 

hi 2 o<h. hi i ots bf^AijtfKF i 

1 2<t#. }g*fi$;HS 0 ^'J>KSS1 1 4!4X-f ^ 
46£>frL. COX-T ^4 6lr(4. ±*)/\*— 1 02<D 

x-Y^TXi o 2h^&*ffiBicggtb"rsx-f 

1 o 4AM£-a-r & 0 s^o.- ^ h 1 2 014. ftjF^.-^ 

h£«1 2 2lC|»y «lt&*tfc. ^>^7|x;U^13 0 
<fc. ^E — ^3.- ^ h 1 4 0 (H 1 2#HB) <t. LCD*;U 

^i50t, eo^^fcc ±*/\*— 1 

0 2<tT^IA- 1 0 6 tCDlfflUlfiiFlLz: *V h 1 2 Otfffl 
U^X/MUSM 6 0O}gBMU>X3 2 



L. 3 2 RI4. ^M*<*2 0*&*MW::»M-*. 
[0 0 6 4] g^ZL- ^ h 1 2 0(4. Hi 2fl^-r^3 

1 2 2<£>rtgpi::. 5>^*M*$M 3 OiE-^a- 
•>H 40t 5 O i4<ffly Wlf&*L6i: 

? hSffiU 2<0Htt«m«l1 2 5\Z 
14. l/>XtWUyi 6 0A<»yftl+b*l4e 
[0 0 6 5] LCD7fx;uy 1 5 0I4. ^tkZL~ ^ h£l£ 

1 2 2©rt»:6L^tll[**WfTi:llH)tt(t6*tfc2 

*<ox5-f Km s 1 a»eai=»yf*i+&#L4. 

X^-f KM1 5 1 14. LCDT^JUyi 5O0)±T*|fiJCD 
*f**/h*<-*"*fc»lC ±TIC1SS$^X>5 0 LCD* 
;u$f 1 5 0O±gpfccfel/TSPlci4. x^-r KN15 1 
MS*i4X5-f K*V K»1 5 34<SI+6*i5o C<7) 
X^ Kjff-f K«M 5 3 x^*< KM1 5 1 

l=S»-r4»»t+»fiL^o *<Dtzisb. LCD*;u$fi 

5 0(4. -f<Z)rtWfCJ|RW$*LfcLCD/<*;U3 O L. 3 
OR(i^f)$, LCDfl7Lffi15 2l:<toti^ 
t>HSLTl*£ 0 LCDT^^uy 1 5 014. *<DtHvB\Z& 
*«2 8-*<ttlt&*L. ^(D-tSfllcSljgl 5 4 36<iaCt&*U 

o 

[0 0 6 6] m^=L~V h^tS 1 2 2CD±I|1 2 3 0T 
®|Zf4. ^E— ^ J--^ h 1 4 03&<ffiy#lt&*lSo ^~ 
^□L- v h 1 4 OOSElfiW 1 4 214. X^-< KM 1 5 1 

£o C(Dtoi:(4. LCD*/^1 50CD^SH1 5 4CS 
St5 B ^LT. ^E — ^zl- ^ h 1 4 OCEiEUM 1 4 2 
(DIHIeI^oT. L C D7^;b^ 1 5 OI4X^-f KM1 5 

1 \zfe -d X m& Iz&W)tF h o 

[0 0 6 7] S^ZL— ^ h^tel 2 2(Dftj5Sl 2 5 |C 
(4. feBgU> X3jML, 3 2RJSt$t^b>X/t^ 
1 6^0 A<H£S*li"o 

[0 0 6 8] 7^^^1 30(4. «»»«-<?* y. 
MSIC«;»ffi2 6^. Sffi(C7>^yffltffil3 2j 

ii^^o 9>^wyf*it=Ki 3 2ic(4. &a-nv>=?^ 

ZT2.ZL.2.2. Rt$&lS&MWL2. 4L.2 4R^, % 
yitltttl 3 2 £. ^EP 1 3 ST^-Tcfc^lZ. '&?5frt> 
: y^Zf7\s)\,V^ 3 oizisy^i+st. »yf*lt«1 3 2 
±(D^>^2 2L.22 Rfc«fct/SSt«2 4 L. 2 4 R 

^>^*;U^1 3 OCD^gPlCilX^^tl^o «^^L- 
^ h£«1 2 2CD^ii1 2 7[Z(4. 9>^7h^Vyf4- 
24U^>yf 1 2 6 tA<»Ct&*t*. 

i 3 014. *W i 3 1 fil^[nj^t>S 

hftttl 2 2(Opfc|SH=«L3a**l*fc. 

*;uy»y(*it«i 2 4fzi»yf*i+&*t-& 0 ^ur. x 

-f^l 2 6f4. ^a>f -Scfc^LCD/t^uy 1 5 0 0) 

[0 0 6 9] ;*fz. S^lHimDil^SMi o^fiEtil 

«(0*IJffll^lwOl>T. Hi 3~2 3lCfi^£. UL< 
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[0070] 013-151*. W&Ui*<nUmi5&0>t& 

bh-c&«. hi 6~i 7i*. m&stoiz&ctzMW't 

9 — >0rfc5. 01 914. W&&7f;<»%m7a— 

-h®rfc-s. ei 2 oi*. ®m&5-x.%w&m7ii<»mw 

02 11*. IMR$.£jt.&B{ftX;F£&0Kqii 
®rfc£. 12 211 Ha£-5-*.<5ifeC7>®<i!S*7J5£a> 
UIKH-Cfe-S,, 0 2 3 14. 0 2 2CD®&§7F75;£l~el:o 

Tff$J$g ^-5B^(DiiiBJ|g|-cfe^, 

[0 07 1] £"T. il^!<7)?lg^^X.'5$IJ^54ICO^ 

c. 01 3(i)ic»^#. uiBj-r^ 0 01 3 (i) i*. mm 
i=a«£. a*i=B#lHSaf. 

[0 0 7 2] agl4. LCD/i*^3 0L,3 0Rl:J: 
oT»J«*ih.*lI«©**ttlltBll*#©lll«2R 1 2 

l t a>ma>%¥ttatt l mmt* - ©a&a-caa 

£*l-S>„ ?1JSI*. ««{4B7t)<Bi^2 R, 2Lj;yHU7fro 
£#1=14, ft^tommt LTI*ftfl>**fflLV ^?rfc 
L^^(C<D«^l*#l**^i:^i))lc|*iE(Dfit$ffl^ 

r. was-r^o -3£y. aaiaatfigB* 2 r. 2Lj:y 
^cDi#ici*. ajtii- 1/ L-esi^s. as 

(Drnmti?*? MJ— rfe€>„ i?^-^h 'j — (7>t£ttfit*< 

£ iz 1* %¥naa l i**spi& r y . ie© 5?* ^ h u - 
i*5i«icffi^-r*c 

[0 O 7 3] *gjgl*. LCD/U^30L,3.0R$i 
£lcf£l&Lr;fc^W£6ML£^*6Z < tlr t i:or. fci: 
*.l*01 3 (Dlc^ftiJW/^^— XD^dlc. ^ 

[OO 7 4] -T^t?*.. 01 3(1)1*. »fi]l*. LCD 

L. »*l=a»«*/h*< LT, SSSWI-Ov^^hy 

[0075] 0*Lf=ftij«9/^->icfcL^. aa$i& 
it a a . r & :b % as * * 1* 4 a© aaaaa* 
i*ffi«e<jicit<. aasaaritsa. 

[0076] *t=. o**7h>j--ftj:fr*>mtBim&i& 
*r. jE<D5?*^h'j--rtt*>%aa«att«*-ca« 

Sa»*-l±ri*«. CHI*. ||iia&S£Atf>«fe«>-?fc 
[0 0 7 7] ±E1MW'<*— >0*5l=afiE****C 

4:1=* or. ««*i=j:«tf:/haaaa«>&KMiMtfi< 

[0 0 7 8] *fz. a«<0a<bf=S&*Lr. a«©**- 
$£^*.£3HJi&il75;£lcoiNr. 01 3<ll)l=»r5#, St 

s^-ra. 01 3 (i i) i*. *a$i&iza«©*#;*. -r^t>*> 
aaaas. aaicara^a-r. aai*. 01 3 cd <t 



witLr^*. asesi*. o2?*^h«j--r<t^* 

[0 0 7 9] aatft*l*. fctJC.tfHl 3 (IDIr^-fflJ 
3 1=. a«f=it«LTa*.S. tztzL. 

mmmt$&v&®ftM<!i.w.T'\t. aa«*i*-a-r<t*> 
^<js^aw4**<_<c*. 

[0 0 8 0] Lfctfot.' HjSLfcM»/<*-r/T?aa 

cti=* or. a»i*jfi<-ci**#<. a 

[0081] a«a>afl:f=*H6LT, aa$&*. 

£ffl»75;£lc-3^r. 01 3 (IM)£J:tfBl2 0£#SS 

l#*<&. awr*. 01 3(iii)i*. it$4icsso^ 

aai=aiM£ar. «t4l*. 01 3(l)<fc*tJ£ 
Ltl^. 0 2 01*. a**-^ji.4a«**fl!)-«-C* 
•5. 

[0 0 8 2] ««ttt, a*&*JMMtJ:«>a*tfttta 

[0 0 8 3] a^l*. ifift*S**St«©»l1?f6 
£DM7 0L,7ORI:fcl^t. ifi£ai*ga. ^"£*> 

*>. ¥bh<djii. *. eb. mni&mz. tt\z-?z>? 0 - 
75. a^a^aa. -r&t>*>* uu. a. a<o^fc«fet/ 

*0MiSl*. 

[0 0 8 4] ««I4. fcfcjttfHl 3 (iii)i=«-ra» 
9 1=. afti=»(6Lra<t***. -r&H 

*>. aa#ifilMS£, «14«*t<iS:«J:9L, *8fga 

*j«fci;aa*as{4sri*. aa^jtri^is, 
[0085] ±cw»/<*— >a)«fc?i=aa*as.*^ 
1 1= * or. naaojift&ai*. * y aaa©** t 

[0086] ^jir. asro^bicttFSLr. aa*^^ 

-575^1-OlNr. 01 3 (IV)fc«fctf0 2 1 -2 3$#SB 

u<f*<e>. iftB^-r^,,, 01 3 (iv) i*. $sE$iic^ro^# 

aai*. 01 3 (l)|:»(tLt^4. 02 114. $i@£ 

#jt«Baa«*a©Kam?**. 02214. aas 
^K&teom&mtt&vmmm-Q&z. 02314. 0 
2 2ro®aa**;4i=«fcor^j«**i€)®fS<Da^0r 

[oo8 7] aati4, ®is©aa*^a-r-&a«:i=isi 
*-3Ta£rsaa£i.*5. fc<ts.i*. aaat?**A- 
©sia<D«*i*»±a*i=»a<i:/j*si^ai**B#aa* 

1*<C4<6*ai=BI=ifi-ilt«t, ®BIi*l4^)i*:©l!)#lc 

oHrw^lr|a]A^?<fe^^f^itg^L^3o 

[0 0 8 8] f§ai4. 0 2 1 iCjn-rj:^!-. ®Bg2 L. 
2 R03a*S3 3 L, 3 3 RA<rtfiJ£|Sj$-. 55^3 7I"JR 
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MT&ZoiZ* Se£D«H3 8 L, 3 8 RfflLCD/U> 
;U3 0 L. 3 0 R±CDgjjHiB3 9 L. 3 9 R^SlMcfl 

fig i= r t> r - <t i= <t o t**. & . 

[0 0 8 9] K§fi<DUHg3 3 L. 3 3 R*<3c£.3 7 T?£ 

I*. ^ 3 8 L. 3 8 RCD3feS£lttS§gf Li. Sfe(0Bg«t 
2 L, 2 RODiHWirlCcty. 0 =tarH ( (W/2)/L ) 
*2 T*S$^v-5o fctjllS. W= 6 Omm tf-Si:. W. 

1 Oi>$"?h')—. L=10 Omm <7>il 

£-|Cl*. 0=tan"1( (60/2)/1 00 )x 2 = 3 
3° -CfcSo *fc. ffiSA<-5vt^MJ- 

L = 2 0 Omm £>i§£|:: I*. 0 =tarH ( (60/2)/ 
2 0 0 ) x 2 = 1 7° fcfc^o 

[0 0 9 0] Mftf*. fctiliHl 3<IV)l=*-rW»/< 

-S>o 

[009 1] ±I2<&«fc5l=:II&££*.-&^i:l::«fcoT. 

[0092] gui*. ±uj5mmiz&-ox : t. 

[0 0 9 3] f 02 2 (I) ©J: 5 l=. &BgU> 

X32L, 3 2 Rfccfet/L CD/\'^l/3 0 L, 3 0 RWjt 
WA<. £=&<D«tt3 3 L. 3 3 R !=-»■*- ««fc 3 l=*J* 

tsctciot, c: c©^ 

j£T?l*. H$S£^*.-SIC|*. ?£BgL<>X3 2 L, 3 2 R 
fccfct/L CD/\°^-;U3 O L, 3 ORlrJ: y#tjft£;h.££ 
«»3 3 L. 3 3 R©*lRll=$t3ia- 

[0094] £fc, 0 2 2 (2)lr^-T cfc5l=. LCD/* 
*;U3 O L. 3 O R^iltS-. ^EP3 5 L, 3 5 RT?^"3"cfc 

[0095] f^&o^-et. IS<$££x. •&!=!*. L 
C D/**;U3 O L, 3 O RI=&-4*&%B3 8L,3 8R(D 
ei3 9L,3 9R^S^.f> LC D/<*;U3 O L. 3 O 
R±i*CD{4B££*.-CI^£>o 

[0O9 6] ±la(D2oro^;£IC t fc yS*^+l-S>S^CD 
IS7 0L,7 0Rlt ivfftfc. 0 2 3 J: a I- 

'Ef'So ~fl£ln*>* W&G>£lW.3 9 L, 3 9 Rl*. LCD 
J<tf-)\,3 O L, 3 O Rlzfcf LT- £GBI-£>-5o 

[0 0 9 7] il®4?r6 2 L. 6 2 R(07#Bg)|*J 

*««*»»-r«1MW*&l=-3l.xT. Ell 4lzS^5£. 
IftB^-r-So 0 1 4IC^-TJ;-5IZ, ii65#6 2 L, 6 2 R 

©«tt*x. «»sytr«. "Hi 4(di*. atfsicxs^ 

(Dtt*. «M*l=B*IHI*«:b'-r. B1 4 (I I) I*. «M(=y. 
M«§0>fil£. m&izftfgl&mtrt. Si 4(1), (ID© 



[0098] mmit. tztiiitmi 4 — 

XD&olZ^ @}E#6 2 L. 6 2 R0>*AsfrS>. fc± 
(P. £-t©. £T<3>. £T€>^<!: 
[009 9] ±ea><J-3l=&B£ftM£l*3C&l=J:9 

r. Mft*atM&&*afiiii::afe£i*. 8ut£8i& 
*-t*Sci -So 

[0100] *<Dtz#>. a*£ai!i£i*-«*IBjK£Mf 

3=fc, SiI«#IcI**«S!j!><-5-x. 
toft. «**<0«T3^RISihS4i*. 
[0101] ilfc(BiB£>£<&*!lffli;&;£l=-3i*T. 

hi 5i=*rj*. ujBj-r^,, mi 5(i)ii. mmzmm. 
£. at*i=B*im*a-*-. n 5 am*, mmzwmow 

«ii:»IH*SLtl^. Si 5(1). (II) 
[0 1 0 2] H&CDW ■&£(*. fci:*.l**0 1 5lc^-r<fc 

5 1-. fisfo s?*^ h y —-j-frbfeft nutans Lfe 

ttttt?, 1H»0!>«**. ^-«ft>%7>^2 2 L. 2 2 R 

©w* 8iJt£o z>*z?y-')—izi-&<D 

-efcSo ifin.5i6.ti*. ifi<**st#i=i* 

[0103] ±tsro<fe5ic. Lfcli^ODias* 

[0 1 04] BLtK9!LfeJ:3f=. &4>l§]1tlMtttB 1 
oroiMfcl*. Si«. tt*©***. 31*. Mft. ««(D 

fig*^-s.o c©gn o^gii^irisgffl-r^igici*. uiiji 
B»i=aiiTw#t&<D#«d»»**aa:ffl^*3i±fc«i 

[0 10 5] r<E*3%. ffitt. ^^iflCJSCT. tzt 
^.I4I2]1 6-1 StD^^^CfiJ^/*^— >T7. W&$:YfZf&. 
TZo 01 61*. g^#^i5t4jfi?la)[el^D«c7)^^<D 
0171*. *i«^#C7)^Bg<D[Hl« 
fl|^<7>li#(D$lJ^l/*-5'— 01 7 I*. -figCDjfi 

a*fci*a«o)is«»nt©»*<D«i»/^-r/*«-r. 

016-1 8llfcl^T. (DliSSt^LCD/^- 
;U3 0 L. 3OR05lW*»«l©«l»/^->*. (IDI* 

««oxffi«-r ^c+?*» aE^^isj^isosijffli/ ^ - > $ . 
(iii)ttffiff09yft«i-r«Et}«±T«i4»n(D««/<«— 

[0 10 6] fctittf, Bttifi«^>«BB0>l§l«8lltta>4l 
£l*. it U-C*JH*<DBW*©H0A<5*<»A»*l^ 

(*0>att*4"l>l=SlHt-r*. LfcA<-^T. 01 6. 1 7 

/h* <r«. 
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[0 10 7] *S*P#I4, g*f%lCj±^T. «f* 

*j^#<D*iga>is]&ilii®a>*§£ici*. gn 6ic^uf= 
[oio8] -is . &m*tzir&m<Dis\m\m<Dm-£i- 

[Ol 0 9] Wm£mf&Tf&fflffl'<$ — >lt. ^tbif^r 
6. 1 8lrfS!i£;h,TlN-i>o -T^tt)*.. -t*E 

X. LCD/^3 0 L, 3 0 R Jil=!ftiSA<ffiM5££*U 

^-&o t*T7j-<l-§-5 3 tZ<e;ti4x&mfflm^S 8 

L, 5 8R|:J:ot> LCD/^3 0L, 3 0R©iS 

[0 110] tf^TT— 3f 1 6. 1 81*. JfctfL 
£l=J6lST*«LTfc#. jS^^tf^^-^l 6, 1 

«ei:«i:*J:5l=»J»S*ifcH**ffl«-r*. 

[o 1 1 1] amtwm.<i>m*iiza>im*m 

So 

[0 1 1 2] fS^. xf'y7'#2 5 2l;Sur 1 C 

PU42I* S ^E— £|II!)[5]E&4 8 ^tf-LT^E — ■ ?49f 
IEU)U LCD/U^30L,3ORjX'f7f 1 26 

Xf 7 7'#2 5 4lCj>^t, CPU42I1 
h$fJ»lH]K5 0$^LT^>^'2 2L,22R5^ 
W-T'Sc fit. X-r-y^#2 5 6fCi3l*T\ CPU4 

i=»im-*. 

[O 1 1 3] X^rv7#2 6 OlcJJL^r, LCD/i*JI< 
3 0 L. 3 0 R<7)3Egi5E<7?iiS/\°^Xgfc7b<g*Hi«/^U^. 

[0 1 14] -StLTl^CttU*. X^-V^#2 6 41= 

[0115] ^s<4a/N°^xgfcA<asii«/^ux§fcci:y 
z.Tvzf#2. 6 6icfci^r. ^e— $ 4 

9 £IE:£|S)~.SEfi)U LCD/^30L,30R*II 
^l=^i!)f-S)o f LT, ^f^7"#2 6 SlCfc^T. 5! 

[o i 1 6] ?lScDtefi/N 0 x;HSA<e^tia/^ 

XlSJ:y^:#L>i:^lrli % X^r^Zf#2 7 OICfcl^T. 
^— M 9^ft^(Sj^iSL. LCD/U^3 0L,3 



OR^^lC^Sj-r-5. f LT. Xf^?#2 7 2l:fc 

[0117] ^ffi<4a/<x;u^i:@«ea/<x;HS<tA< 

— Sfc-Tfllf, X'ryZf#2 6 2lc3Sl%T\ C P U 4 2 I* 
^E— >4 9^f?iht--5.o 
[0 118] Sttfi|I/<XJU*teJ:tfB«fM/<X;U» 
ICJ£C"C. Xf'^#2 6 0~2 7 2MJXf7^ 
3SfrLfc:&» Xt-';':?#2 7 4f=*il,vC. CPU 4 2 

*E- K«**tt*&*K ?>Zf2 2 L. 2 2 R<7)BJ^ 

[0 119] fL-T, XtV?#2 7 6l=fcl*"t\ j£M 
*-K-C**fr5fr**IW*-*. jSa^-Kfctt. Hi 
5©*3l=IHflE**<b*-l±T» itt^irfiJ^^^^S^E- 

[0 12 0] .£«ME— K-Cftl-t+lli. 7.f 7?#2 5 6 

[0 1 2 1] — jSM^E— PT'fotHi. X s r~jZf#2 

'j-t^^&aic^f&f &/N e x;ugJtic|S:;rrSo 

T. ?.n-~j-J#2 8 OlCfcl^T. =l—t * tt£tj) l) & 
Xf 7^#2 6 0IClS„ 
[0 12 2] -htBtf/fcl-fcl^T. jAX^E— K-CIL ^"T 

aKfti±*tBai=ji$j£s*is. ufc*<oT. an^^jgiw 
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